Development of second- and third-generation bovine immunodeficiency virus-based gene transfer systems.
Lentivirus-based gene transfer systems have demonstrated their utility in mediating gene transfer to dividing and nondividing cells both in vitro and in vivo. An early-generation gene transfer system developed from bovine immunodeficiency virus (BIV) has been described (Berkowitz et al., J. Virol. 2001;75:3371-3382). In this paper, we describe the development of second-generation (three-plasmid) and third-generation (four-plasmid) BIV-based systems. All accessory genes (vif, vpw, vpy, and tmx) and the regulatory gene tat were deleted or largely truncated from the packaging construct. Furthermore, we split the packaging function into two constructs by expressing Rev in a separate plasmid. Together with our minimal BIV transfer vector construct and a vesicular stomatitis virus G glycoprotein-expressing plasmid, the BIV vectors were generated. The vectors produced by the three- and four-plasmid systems had titers greater than 1 x 10(6) transducing units per milliliter and were fully functional as indicated by their ability to efficiently transduce both dividing and nondividing cells. These results suggest that the accessory genes vif, vpw, vpy, and tmx are dispensable for functional BIV vector development. The modifications made to the packaging constructs improve the safety profile of the vector system. Finally, BIV vectors provide an alternative to human immunodeficiency virus-based gene transfer systems.